Deep brain stimulation of the forniceal area enhances memory functions in experimental dementia: the role of stimulation parameters.
Deep brain stimulation (DBS) is currently being evaluated as a potential therapy in improving memory functions in Alzheimer's disease. The target for DBS and the stimulation parameters to be used are unknown. Here, we implanted bilateral electrodes in the vicinity of the fornix, a key element of the memory circuitry, and applied DBS with different stimulation frequencies and amplitudes in an experimental model of dementia. Rats received scopolamine, a muscarinic acetylcholine receptor antagonist, to mimic memory impairment. Rats were then tested in the object location task with the following conditions: (i) with attachment of stimulation cable (off stimulation), and (ii) with DBS at various amplitudes (50 μA, 100 μA and 200 μA), 100 μs pulse width and 100 Hz or 10 Hz stimulation frequency. DBS reversed the memory impairing effects of scopolamine when compared to sham rats. We found that the fornix is not sensitive to the frequency of stimulation, but rather to current levels. With the most optimal stimulation parameter, we found no side-effects on anxiety levels and general motor activity. These findings identify the fornix as a key region in controlling spatial memory functions. DBS of this region, using tailored stimulation parameters, has the potential to improve memory functions in conditions characterised by memory impairment.